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© Endoscopic surgical instrument. 



© An endoscopic surgical instrument having a han- 
dle assembly (12). a body portion (18), and a tool 
mechanism (28) in which a pivoting handle (16) 
pivots about a stationary handle (14) to open and 
close the tool mechanism. The instrument includes a 
rotatable body portion, in which a rotation knob (52) 
is provided on the instrument at the stationary han- 
dle so that the user may rotate the body portion, and 
consequently the tool mechanism, using a single 
hand. Furthermore, an electrocautery connection (42) 
is provided which is positioned out of the line of 



sight of the surgeon, so that the surgeon may have 
an unobstructed view of the surgical site. The pivot- 
ing handle is provided with a rotatable connection 
point (58) for connecting a slidable rod member (22) 
to essentially eliminate radial deflection of the rod 
within an outer tube (20) during opening and closing 
of the handles. The tool mechanism (28) comprises 
a pair of reciprocating members provided with a 
camming surface (76.78) which slidably engages a 
bearing surface (80). 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to endoscopic 
surgical instruments, and more particularly relates 
to an endoscopic instrument having reciprocating 
jaw members which pivot in response to the .open- 
ing and closing of a handle member, where the 
movement of the handles is translated through an 
elongated tubular body member to open and close 
the jaw mechanism. 

The present invention further provides a device 
in which the jaw mechanism may comprise cutting 
scissor blades, a gripping device for holding tissue 
during surgery, holding surgical needles and the 
like. The device of the present invention may be 
provided with a rotatable tubular body for selec- 
tively positioning the angle at which the jaw mecha- 
nism operates, and provision is also made for the 
use of electrocautery capabilities to provide for 
cauterization at the surgical site. 

2. Discussion of the Prior Art 

In the prior art. various endoscopic surgical 
instruments are disclosed which utilize generally 
complex mechanisms for opening and closing han- 
dle members and jaw members to facilitate use of 
the device at a surgical site. Many devices provide 
an intricate construction in which a linkage mecha- 
nism for opening and closing the jaws requires 
numerous moving parts, while a sliding arrange- 
ment is provided between two extended rod mem- 
bers which activates the linkage mechanism in 
response to movement of the handle members. In 
addition, pivoting of the handle members in many 
cases causes an unwanted radial torquing force on 
the rod which requires additional space to be pro- 
vided in the handle members to accommodate the 
radial movement of the rod. 

Endoscopic devices presently in use include 
many devices having an interchangeable shaft as- 
sembly and jaw mechanism in which a common 
handle may be used with a series of instruments. 
However, these devices suffer disadvantages in 
that the connecting mechanism oftentimes ob- 
structs the view of the surgeon, and the integrity of 
the device is decreased due to loosening of the 
connection. These disadvantages are critical due to 
the fact that an endoscopic surgical procedure re- 
quires precision instruments with tolerances that 
are carefully monitored. As th connections wear, 
precision is sacrificed, and th usefulness of the 
tool is diminished. * 

Gr enberg, U.S. Patent No. 4,674.501 dis- 
closes a surgical instrument having a pair of recip- 
rocating shafts which are provided with a rotational 
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indexing knob in which the shafts are allowed to 
rotate to position a cutting tool at a specific angle 
to the handles. The shafts slide on top of each 
other in response to opening and closing of the 
5 handle members to open and close the jaw mem- 
bers of the cutting instrument. The housing is se- 
cured to a stationary handle, such that the shaft 
assembly rotates with the indexing knob. One shaft 
is secured in a ball and socket joint to a movable 

w handle which facilitates the sliding arrangement of 
the movable shaft over a stationary shaft. The 
handle assembly is disengagable from the housing 
by means of a screw, and the ball joint slides out 
of the socket to remove the handles. This type of 

/5 device is subject to the disadvantage disclosed 
above, in which the integrity of the device is com- 
promised due to the number of moving parts, as 
well as to the fact that the ball and socket joint is 
an inherently loose connection which will deterio- 

20 rate during continued use. 

Ger, U.S. Patent No. 4,919,152. discloses a clip 
applying device having a stationary handle and a 
pivoting handle to which an elongated shaft ar- 
rangement is attached. At the end of the shaft is a 

25 pair of reciprocating jaw members which are op- 
. erated in response to pivoting movement of the 
handles. An inner shaft member is attached to the 
pivoting handle, the shaft member passing through 
an outer tube member which is attached to the 

30 stationary handle. As the rod member passes 
through the stationary handle, as well as through 
the outer tube at the location it is attached to the 
stationary handle, radial movement of the rod with- 
in the outer tube must be accounted for since the 

35 rod is attached to the stationary handle at a non- 
movable point. In relation to this, the bushing mem- 
ber is necessary inside the stationary handle to 
accommodate the radial play in the rod member 
during opening and closing of the handles. 

40 Straub et al. a U.S. Patent No. 4.590.936. dis- 
closes a microsurgical instrument having a com- 
plex gear mechanism for translating movement of 
the handles to an opening and closing movement 
of the jaw members. A helical slot is provided in a 

45 shaft member which allows a pin to move through 
the slot to move the jaw members. Furthermore, a 
ball and socket joint is provided in the movable 
handle to connect the movable handle to the inner 
rod. 

so Bauer, U.S. Patent No. 4,128,099. discloses a 
forceps device having an attachment for cauteriza- 
tion which conducts current through the outer tube 
to the jaw m chanism. A complex insulation sys- 
tem is provided to insulate th handle from the 

55 shaft, as well as to insulat the shaft itself. This 
device suffers the disadvantag that in order to 
insulate the handle, th rod member is secured to 
an insulating bushing, and a sec nd rod is pro- 
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vided to the bushing to connect to the handle 
members. Furthermore, the connection point for 
the electrical connector is positioned in an area 
which will obstruct the view of the surgeon as he 
looks down the device to a surgical site. 

The novel endoscopic surgical instrument pur- 
suant to the present invention obviates the dis- 
advantages encountered in the prior art and pro- 
vides a precise instrument which is easy to manu- 
facture and efficient to use, which eliminates many 
of the moving parts required by prior art devices. 
The instrument of the present invention incorpo- 
rates many features which are of use to the sur- 
geon during an operation, while it maintains a ligh- 
tweight construction in an easy to handle device in 
which all the features may be operated with one 
hand. Furthermore, the features are so positioned 
so as to provide a maximum line of sight for the 
surgeon without obstructing the view to the surgical 
site. 

SUMMARY OF THE INVENTION 

The present invention provides a novel en- 
doscopic surgical device which incorporates many 
features necessary for an endoscopic surgical pro- 
cedure, and provides a lightweight and easy to use 
device which may be operated with one hand. The 
device is simple to manufacture, and may incor- 
porate any one of a series of jaw mechanisms for 
various surgical procedures. The device is a high 
precision instrument in which many moving parts 
normally associated with such a device are elimi- 
nated, thus reducing instances of mechanical fail- 
ure requiring expensive repair or ultimate destruc- 
tion of the instrument. 

The endoscopic surgical instrument of the 
present invention essentially consists of a handle 
assembly, an elongated body assembly, and a tool 
mechanism attached at a distal end of the body 
assembly remote from the handle assembly. The 
handle assembly includes a stationary handle and 
pivoting handle, whereby the body assembly is 
attached to the stationary handle assembly and 
extends therefrom. The body assembly consists of 
an outer tubular member and an inner rod member 
which coaxially passes within the outer tubular 
member. The rod member is attached to the pivot- 
ing handle, while the tube member is secured in a 
conventional manner to the stationary handle. Pref- 
rably, th outer tube is provided with a detent 
which cooperates with a boss on th interior of the 
stationary handle to lock th outer tube in place. As 
the pivoting handle moves, the rod memb r slidab- 
ly reciprocates within the outer tube member. 

Attached to a distal end of th body assembly 
is provided the tool mechanism which opens and 
closes in respons to mov ment of the pivoting 



handle in relation to the stationary handle. The tool 
mechanism may comprise a pair of jaw members 
wherein one or both jaw members open and close 
to perform various endoscopic surgical procedures. 
5 The jaw mechanism includes, but is not limited to. 
a scissor device, a dissecting device, a grasping 
device and the like. 

In one embodiment the jaw mechanism is se- 
cured to the outer tubular member by means of a 
w transverse post member which serves as a com- 
mon pivot point about which both jaw members 
pivot. Each jaw member is provided with a cam- 
ming portion which extends away from the pivot 
point, and consists of a cam slot which extends 
75 from the pivot point into the outer tube. The upper 
jaw is generally provided with a pair of spaced 
apart projections, each provided with a cam slot 
which transversely overlap each other. The lower 
jaw is also provided with a pair of extensions which 
20 are spaced apart a distance which is less than the 
space between the projections of the upper jaw 
member so that the lower projections pass be- 
tween the upper projections. The lower projections 
are also provided with transverse overlapping slots 
25 which are positioned at an angle to the upper cam 
slots. The jaw mechanism is secured to the outer 
rod through the common pivot point. 

The inner rod member is provided with a bear- 
ing surface, which typically comprises a post mem- 
30 ber which passes through and is engaged within 
the cam slots of both jaw members. As the pivoting 
handle is moved, the rod slides through the outer 
tube and causes the post member to bear on the 
camming slots to pivot the jaw members about the 
35 common pivot point to open the jaw memb rs. 
Since the cam slots are at an angle to each other, 
movement of the post member through the slots 
pivots both jaw members as the post rides through 
the slots. As the rod reciprocates, the jaw mecha- 
40 nism opens and closes. 

In order to prevent excessive forces from being 
applied to the jaw mechanism, the pivoting handle 
is provided with a pair of stop members which ar 
positioned proximate the pivot point which secures 
45 the pivoting handle to the stationary handle, and 
about which the pivoting handle moves. The upper, 
or proximal stop member abuts a boss within the 
stationary handle to prevent the jaw mechanism 
from opening too wide, while a distal, or lower stop 
so member abuts the stationary handle to pr vent 
exc ssive forces from b ing applied to the jaw 
mechanism during closing. Accordingly, the ap- 
plication of force to the jaw mechanism may be 
regulated during design and manufacture by th 
55 inter ngagement of the stop members on the pivot- 
ing handle with the bosses on the stationary han- 
dle. 
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A novel feature of the present invention is the 
provision of a second pivot point on the pivoting 
.handle, to which the inner rod member is attached. 
As the handle pivots, the second pivot point rotates 
to allow the inner rod to move longitudinally in the 5 
outer tube with minimal radial deflection. This is an 
important feature of the present invention in that it 
reduces the radial wear on the inner rod and pre- 
vents weakening of the structure during long term 
use. In addition, it allows for a reduction of the w 
required internal spacing between the outer tube 
and the inner rod to result in a more compact and 
streamlined instrument. Furthermore, unwanted tor- 
quing forces are eliminated at the pivot point thus 
minimizing the possibility of mechanical breakdown /5 
of the instrument at the connection between the 
pivoting handle and the movable inner rod. 

The present invention may also feature a con- 
nection port to provide the device with electrocaut- 
ery capabilities. In this embodiment of the inven- 20 
tion, a connection port is provided, preferably on 
the stationary handle on the side of the longitudinal 
axis opposite the finger grip portion. The connec- 
tion port is positioned at an angle to the longitudi- 
nal axis, which is preferably less than 30 * and in a 25 
preferred embodiment is approximately 9* to the 
longitudinal axis, and" extends in a direction away 
from the body assembly. In this way, the surgeon's 
line of sight is unobstructed and provides a clear 
view to the surgical site. The connection port al- 30 
lows for the connection of a suitable jack member 
to be inserted into the device. Electrical connection 
b tween the port and the outer tube is provided by 
a leaf spring member which extends from the port 
area to the outer tube. The outer tube is provided 35 
with electrical insulation, preferably heat shrink tub- 
ing, which extends a substantial portion of the 
length of the outer tube. In this embodiment, the 
handle is molded of plastic material to provide 
electrical insulation to the user. 40 

It is also contemplated that the electrical port 
connection may be provided adjacent the finger 
grip of the stationary handle, so that the jack mem- 
ber extends downwardly away from the device to 
insure an unobstructed line of vision for the sur- 45 
geon. In this case, a leaf spring member extends 
from the port through the stationary handle to the 
outer tube to complete the electrical connection. 

A further feature of the present invention is the 
provision of a rotatable knob on the outer tubular 50 
member to allow the body assembly and th jaw 
mechanism to rotate to position the jaws at desir d 
angles to the longitudinal axis during the surgical 
procedure. Preferably, the rotatable knob is s - 
cured to the out r tube and position d in a slot 55 
which passes through th stationary handle, so that 
a surg on may rotate the knob, and c nsequently 
the body assembly and jaw mechanism, through 



the use of his thumb while he is holding the sta- 
tionary handle with his fingers. This frees the sur- 
geon's other hand to simultaneously operate an- 
other instrument during surgery. 

Preferably, the rotatable knob is secured to a 
bushing, which in turn is secured to th outer tube 
member. The bushing is provided with a polygonal 
cross-section, which corresponds to a boss mem- 
ber within the interior of the stationary handle. This 
allows for incremental rotation of the body assem- 
bly and jaw mechanism to desired angles to the 
longitudinal axis. Preferably, the bushing has a 
dodecahedral cross-section. 

In the preferred embodiment, all the above 
features are incorporated into a single endoscopic 
surgical instrument, so that the instrument has 
electrocautery and rotational capabilities. However, 
the instrument may be constructed without one or 
more of the features while still providing a ligh- 
tweight precision instrument. 

Accordingly, it is an object of the present in- 
vention to provide an endoscopic surgical instru- 
ment in which all the features may be used by a 
surgeon with one hand. 

It is another object of the present invention to 
provide, a lightweight endoscopic surgical instru- 
ment which provides a clear line of sight for a 
surgeon during a surgical procedure. 

It is a further object of the present invention to 
provide an endoscopic surgical instrument which 
prevents the application of excessive forces to the 
working tool mechanism to prevent damage to the 
instrument, whether the tool mechanism is being 
opened or closed. 

It is yet a further object of the present invention 
to provide an endoscopic surgical instrument in 
which tolerances between the inner slidable rod 
member which operates the jaws and the outer 
tubular member which holds the jaw mechanism 
are such that there is little or no radial deflection of 
the rod during longitudinal movement through the 
tube. 

It is still a further object of the present inven- 
tion to provide an endoscopic surgical instrument 
having a handle assembly in which a first pivot 
point is provided for pivoting the movable handle 
about the stationary handle and a second pivot 
point is provided which connects the movable rod 
member to the pivoting handle which allows for 
rotation of the second pivot point to prevent radial 
deflection of the rod during longitudinal movement. 

It is y t another object of the present invention 
to provid an endoscopic surgical instrument hav- 
ing electrocautery capabilities in which the connec- 
tion port for an electrical jack member is out of the 
line of sight of th surgeon during use. 
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It is still a further object of the present inven- 
tion to provide an endoscopic surgical instrument 
having a rotatable body member and jaw mecha- 
nism in which the rotation may be accomplished by 
the surgeon while using one hand. s 

It is still another object of the present invention 
to provide an endoscopic surgical instrument hav- 
ing all the features above including a rotatable 
body assembly and jaw mechanism, electrocautery 
capabilities, and a rotatable pivot point for connect- w 
ing the inner rod to the pivot handle to prevent 
radial deflection of the rod during longitudinal 
movement. 

BRIEF DESCRIPTION OF THE DRAWINGS is 

The foregoing objects and other features of the 
invention will become more readily apparent and 
may be understood by referring to the following 
detailed description of an illustrative embodiment of 20 
the endoscopic surgical instrument, taken in con- 
junction with the accompanying drawings, in which: 
Fig. 1 illustrates a perspective view of an en- 
doscopic surgical instrument in partial cutaway 
according to the present invention; 25 
Fig. 2 illustrates an exploded perspective view 
of a handle of an endoscopic surgical instrument 
according to the present invention; 
Fig. 3 illustrates a side cutaway view of an 
alternate embodiment of an endoscopic surgical 30 
instrument according to the present invention; 
Fig. 4 illustrates a side cutaway view of a sec- 
ond alternate embodiment of an endoscopic sur- 
gical instrument according to the present inven- 
tion; 35 
Fig. 5 illustrates a side cutaway view of a handle 
of a preferred embodiment of an endoscopic 
surgical instrument according to the present in- 
vention; 

Fig. 6A shows a top cutaway view of the tool 40 
mechanism of an endoscopic surgical instru- 
ment according to the present invention; 
Fig. 6B illustrates a side cutaway view of the 
tool mechanism of Fig. 6A of an endoscopic 
surgical instrument according to the present in- 45 
vention; 

Fig. 7 illustrates an exploded perspective view 
of an alternate tool mechanism of an endoscopic 
surgical instrument according to the present in- 
vention; 50 
Fig. 8A illustrates a plan view of the upper 
member of a dissector mechanism for use with 
an endoscopic surgical instrument according to 
the pres nt invention; 

Fig. 8B illustrates a plan vi w of a bottom mem- 55 
ber of a diss ctor mechanism for us with an 
endoscopic surgical instrument according to the 
present invention; 



Fig. 9 illustrates a partial cutaway side view of 
the dissector mechanism of Figs. 8A and 8B 
attached to the end of an endoscopic surgical 
instrument according to the present invention; 
Fig. 10A illustrates a plan view of an upper 
member of a molded plastic grasper mecha- 
nism; 

Fig. 10B illustrates a plan view of a bottom 
member of a molded plastic grasper mecha- 
nism; 

Fig. 10C illustrates a side view of a member of a 
grasper mechanism; 

Fig. 10D illustrates a plan view of an upper 
grasper member constructed of metal; 
Fig. 10E illustrates a plan view of a bottom 
member of a grasper mechanism constructed of 
metal; 

Fig. 11A illustrates a side view of a housing 
member of an endoscopic surgical instrument 
according to the present invention; 
Fig. 11B illustrates a top cutaway view along 
lines A-A of Fig. 11A of a housing member of an 
endoscopic surgical instrument according to the 
present invention; 

Fig. 12A illustrates a side partial cutaway view of 
a rotator knob for use in an endoscopic surgical* 
instrument of the present invention; 
Fig. 12B illustrates a front view of the rotatable 
knob of Fig. 12A; 

Fig. 13A illustrates a side partial cutaway view of 
a bushing member for use in an endoscopic 
surgical instrument according to the present in- 
vention; 

Fig. 13B illustrates a front view of the bushing of 
Fig. 13A; 

Fig. 14A illustrates a side view of a pivot bush- 
ing for use with an endoscopic surgical instru- 
ment according to the present invention; 
Fig. 14B illustrates a front view of the pivot 
bushing of Fig. 14 A; 

Fig. 15A illustrates a side view of an open 
scissor mechanism in accordance with the 
present invention wherein only one jaw member 
pivots; 

Fig. 15B illustrates a side view of the scissor 
mechanism of Fig. 15A in the closed position; 
and 

Fig. 15C illustrates atop view in cross-section of 
the stationary pivot pin of the scissors in Fig. 
15Aand15B. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Ref rring now in specific detail to the drawings, 
in which like r ference numbers identify similar or 
identical elem nts, Fig. 1 illustrat s an embodiment 
of the ndoscopic surgical instrum nt 10. In its 
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simplest form, the device comprises a handle as- 
sembly 12 which consists of a stationary handle 14 
and a pivoting handle 16. Extending from the han- 
dle assembly is a body portion 18 which comprises 
an outer tubular member 20 through which a slida- 
ble inner rod member 22 passes in coaxial relation- 
ship. The outer tube 20 is secured to the stationary 
handle 14, while the inner rod 22 is secured to 
pivoting handle 16 at rotatable connection point 26. 
Handle 16 pivots about pivot point 24 to move in 
relation to stationary handle 14. 

Attached at a distal end of the body portion 18 
is a tool mechanism 28, which essentially consists 
of a lower jaw member 30A and an upper jaw 
member 30B. The tool mechanism is connected to 
the body portion 18 at pivot point 32 and moves in 
a reciprocating manner about pivot point 32 
through the provision of linkage mechanism 34. 
Linkage mechanism 34 will be described in greater 
detail below. 

In use. as pivoting handle 16 pivots about pivot 
point 24 in relation to stationary handle 14, inner 
rod 22 reciprocatingly slides within outer tube 20 in 
response to the push or pull force at connection 
point 26. The function of connection point 26 will 
be described in greater detail below. 

As rod 22 slides within tube 20, the linkage 
mechanism 34 is actuated to pivot jaw members 
30A and 30B about pivot point 32 to open and 
close the members. Jaw members 30A and 30B 
may comprise scissors, dissecting jaws, or a 
grasping mechanism, or any other tool mechanism 
required for specific surgical procedures. 

As best seen in Fig. 2. pivoting handle 16 is 
provided with a pair of stop members 36A and 36B 
which cooperate with boss members 38A and 38B, 
respectively, to limit the rotational movement about 
pivot point 24 of the pivoting handle 16. The stop 
members are positioned on opposite sides of pivot 
point 24 so that when pivoting handle 16 is moved 
away from stationary handle 14, proximal stop 36A 
contacts boss 38A to limit the actual rotation of 
handle 16. When handle 16 is moved towards 
handle 14, distal stop 36B contacts boss 38B to 
limit the rotation of handle 16 in that direction. The 
stop members are provided to prevent the applica- 
tion of excessive forces on the tool mechanism 
during opening and closing of the surgical instru- 
ment. In this manner, the possibility of damage or 
destruction of the tool mechanism is greatly re- 
duced or eliminated. 

Turning now to Fig. 3, Fig. 3 illustrat s a first 
alt mate embodiment 10A of th endoscopic sur- 
gical instrument of the present invention. Instru- 
ment 10A is similar to instrument 10 except for th 
provision of an electrocautery connection to allow 
for cauterization of tissue at the surgical site during 
th surgical proc dure. Stationary handle 14 is 



provided with a connection port 42 for the recep- 
tion of an electrical jack member (not shown) for 
providing the necessary current to the tool. A leaf 
spring 44 electrically connects port 42 with outer 
5 tube member 20 which carries the electric current 
to the tool mechanism at the surgical site. The leaf 
spring is provided with a connection member 46 at 
the port 42 and a connection member 48 at the 
outer tube. The connection members essentially 

to rely on the resiliency of the material which com- 
prises the leaf spring, but of course may be any 
conventional electrical connection. 

As the electrical charge is applied to the outer 
tube, it conducts along the outer tube to the tool 

75 mechanism, which in this instance is preferably a 
scissor device 50 or other tool mechanism such as 
cautery hooks, forceps, or the like. In order to 
protect the surgeon who is using the device from 
electrical shock, the handle is preferably construct- 

20 ed of a rigid plastic material which renders the 
device lightweight and electrically insulated. 

In order to prevent electrical shock during use, 
an insulation member 40 is provided on outer tube 
20, the insulation member preferably, consisting of 

25 heat shrink tubing. Heat shrink' tubing 40 passes 
into stationary handle 14 to prevent the possibility 
of electric shock. 

While connection port 42 is shown as being 
attached to stationary handle 14 at the finger grip, 

30 it is also contemplated to position the connection 
port on top of the handle as shown and described 
below in relation to Fig. 5. The positioning of the 
connection port in the present invention is such so 
as to provide the surgeon with an unobstructed line 

35 of sight down body member 18 to view the surgical 
site at the tool mechanism 28. 

Fig. 4 illustrates a preferred embodiment of the 
invention, in which the instrument 10B is provided 
with the electrocautery feature as well as having 

40 provisions for a rotatable body portion 18. As seen 
in Fig. 4. a slot 54 is provided in stationary handle 
member 14 which passes completely through the 
handle member. Positioned within the slot 54 is a 
rotatable knob 52 which is fixedly secured to outer 

45 tube 20 through the provision of a bushing member 
56. The rotatable knob 52 and bushing member 56 
will be described in greater detail below. 

Also as best seen in Fig. 4, inner rod member 
22 is connected to pivoting handle 16 through the 

so provision of a rotational bushing 58. Bushing 58 
pivots during movement of pivoting handl 16 so 
that as rod member 22 is reciprocated within tube 
20, the bushing member 58 rotates to minimize or 
eliminat any radial movement f rod 22, to insure 

55 that rod 22 moves in a longitudinal direction only. 
This all viat s excessive torquing forces n rod 
member 22 as well as unwanted excessiv forces 
at the conn ction point 26 to prevent damage to 
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the handle or the inner rod member 22. Another 
feature provided by this rotational bushing member 
58, is that by greatly reducing or eliminating radial 
movement of rod member 22, exact tolerances 
between the outer tube 20 and the inner rod mem- 
ber 22 may be maintained, so that less spacing is 
required and the instrument may be made in a 
smaller size than conventional endoscopic instru- 
ments. In addition, by greatly reducing or eliminat- 
ing the radial deflection, the precision of the instru- 
ment is greatly enhanced. The features of rotational 
bushing member 58 will be described in greater 
detail below. 

Turning now to Fig. 5, stationary handle 14A 
and pivoting handle 16A are illustrated having the 
provision of a locking mechanism 64A and 64B. 
Fig. 5 shows handle member 14A in a side 
cutaway view, and is the preferred embodiment of 
the present invention. As clearly seen in this view, 
handle member 14A and handle member 16A are 
attached at pivot point 24 so that during opening 
and closing of the handle assembly, proximal stop 
member 36A contacts boss 38A to limit rotation of 
pivoting handle 16A away from stationary handle 
14A. When the handles are moved towards each 
other, stop member 36B contacts boss member 
38B to limit rotation in that direction. Locking 
mechanism 64A and 64B may be utilized to posi- 
tion the handles at various locations during the 
opening and closing procedure, which of course 
allows for the application of various closing forces 
on the tool mechanism at the distal end of the 
instrument. 

Handle 14A is provided with a slot 54 which 
accepts the rotatable knob 52. In addition, a poly- 
gonal shaped boss structure 57 is provided in the 
handle which will accept the corresponding poly- 
gonal shape of bushing member 56 when the in- 
strument is constructed. The cooperation between 
structure 57 and bushing 56 allows for the in- 
cremental rotation of the body portion 18. and 
consequently the tool mechanism 28 to position the 
tool mechanism at various points along the rota- 
tional path. The number of faces presented by 
boss structure 57 is equivalent to the number of 
faces on the polygonal cross-section of bushing 56. 
Preferably, each structure has 12 faces. 

In addition, Fig. 5 illustrates the preferred loca- 
tion of the electrical port 60. that being at the top of 
handle member 14A positioned at an angle to the 
longitudinal axis of the instrument formed by the 
body portion 18. Port 60 is preferably positioned at 
an angle of less than 30* to the longitudinal axis, 
and in its most optimal position, is positioned at 9 * 
to the longitudinal axis. This affords the surg on a 
clear line of sight down the longitudinal axis of the 
instrument to view the procedure at the surgical 
site. Port 60 accepts an electrical jack m mb r 



through hole 61, and an electrical connection is 
made through the provision of a leaf spring mem- 
ber held in track 62 which connects the jack (not 
shown) with the outer tube member as seen at 63. 

5 Figs. 6A and 6B illustrate the tool mechanism 

which consists of, for example, a scissor mecha- 
nism including scissor blades 72 and 74. In this 
embodiment, a housing member 66 is attached to 
outer tube 20, and the tool mechanism is attached 

w to housing member 66. Housing member 66 is 
shown in detail in Figs. 11 A and 11 B, in which a 
radial hole 67 is provided to accept pivot pin 68 to 
allow the tool mechanism to pivot about pin 68 
during opening and closing. Housing member 66 is 

75 provided with a longitudinal slot 70 which allows 
the jaw members which comprise the tool mecha- 
nism to open and close, as best seen in Figs. 11 A 
and 11B. 

As also shown in Fig. 6A, stiffening members 

20 75 may be provided on scissor blades 72 and 74 
which reinforce the blades and add strength to the 
blades. Stiffening members 75 allow for a very thin 
construction for blades 72 and 74. particularly at 
the distal end 77. Stiffening members 75 may 

25 comprise a detent or outwardly punched region 
whose addition to blades 72 and 74 bias the blades 
towards each other to enhance the shearing func- 
tion of the blades. As the blades are made thinner, 
the resiliency of the blade material, preferably 

30 stainless steel, titanium, or a like metal, tends to 
decrease, and the provision of stiffening members 
75 urges the blades 72 and 74 toward each other 
to maintain the efficiency of the cutting action. It is 
also contemplated that stiffening members 75 may 

35 comprise a built up region of material, or a layer of 
material fastened to the blades by adhesives. sol- 
der, or the like. 

As best seen in Fig. 6B. scissor blades 72 and 
74 are shown in the open position whereby the 

40 handle members (not shown) are in the open posi- 
tion, i.e., pivoting handle 16 is moved away from 
stationary handle 14. 

As the handles move, inner rod member 22 
slides through outer tube 20 towards jaw mecha- 

45 nism 28. As seen in Fig. 6B, scissor blades 72 and 
74 are provided with cam slots 76 and 78. which 
slots accept a bearing post 80 which is attached to 
inner rod 22. As rod 22 moves, bearing post 80 
slides within cam slots 76 and 78 to pivot blades 

so 72 and 74 about stationary pivot point 68 to open 
and close the blades. When the blades open, the 
tail end of the blades pass thr ugh slot 70 in 
housing member 66 to allow the blades to open. 
When handle members 14 and 16 are (drawn 

55 towards each other, inner rod 22 slides away from 
th jaw mechanism and draws bearing post 80 
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towards the handle assembly. As this occurs, bear- 
ing post 80 slides in cam slots 76 and 78 to draw 
the blades closed. 

Turning to Fig. 7, Fig. 7 illustrates an exploded 
perspective view of a dissector device which may 
comprise tool mechanism 28. In this embodiment, 
outer tube 20 is provided with a slot 21 which 
allows for the opening and closing of the dissector 
members. In this embodiment, housing member 66 
is eliminated. 

The dissector members 82 and 84 are pro- 
vided with a cam slot arrangement similar to the 
device illustrated in Fig. 6B. Cam slot 86 is pro- 
vided on upper dissector member 82, and cam slot 
88 is provided on lower dissector member 84. In 
this embodiment, inner rod 22 is positioned within 
outer tube 20, while dissector members 82 and 84 
are pivotably secured to outer tube 20 by means of 
pivot pin 68 which passes through hole 69 in tube 
20. Rod 22 is secured to the cam slot arrangement 
through the provision of bearing post member 90. 
As rod member 22 is slid forward within tube 20, 
bearing post 90 slides in cam slots 86 and 88 to 
pivot the dissector members about pivot point 68 to 
open the members, and when the rod member 22 
is slid away from the dissector mechanism, post 90 
slides in cam slots 86 and 88 away from the 
dissector mechanism to draw the dissector mem- 
bers 82 and 84 into a closed position, as best seen 
in Fig. 9. 

As also seen in Fig. 9. as the jaws close, the 
distal tips of the jaw members 82 and 84 contact 
each other before the ends nearest the pivot point 
contact each other. An angle of less than 6* is 
maintained at this point, and preferably 2*, to allow 
for progressive application of pressure at the jaws. 

Figs. 8A and 88 illustrate the preferred em- 
bodiment of the dissector device, in which the 
body portion has a crescent shape to facilitate 
grasping and tearing tissue. The surface of the 
dissector members include serrations 98 which are 
provided for dissecting and tearing tissue during a 
surgical procedure. Overlapping projections 94 and 
96, on which cam slots 86 and 88 are formed, 
allow the dissector mechanism to open and close 
without interfering with each other. The spacing 
between projections 94 is less than the spacing 
between projections 96, such that projections 94 fit 
within projections 96. Slot 21 is provided on outer 
tube 20 allow the projections to pass outside the 
perimeter of tube 20 to allow the dissector mecha- 
nism to open and close. 

Figs. 10A through 10E illustrate a grasping 
mechanism which may be used as the tool mecha- 
nism on the ndoscopic surgical instrum nt of the 
pr s nt invention. Figs. 10A and 10B illustrate a 
cooperating pair of grasping m mbers 100 and 102 
which are provided with serrations 104 to facilitate 
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the grasping and holding of tissue. In the embodi- 
ment shown in Figs. 10A and 10B, the body por- 
tions 100 and 102 are preferably constructed of a 
plastic material which is integrally molded about 
5 projection 106. As best seen in Fig. 10C, a post 
member 1 10 is provided about which the members 
100 and 102 are molded. Projection 106 is pro- 
vided with cam slot 108 and pivot hole 109 so that 
the grasping mechanism may be operated in a 
w manner similar to that previously described above 
in connection with the scissor mechanism and the 
dissector mechanism. 

Figs. 10D and 10E illustrate the grasping 
mechanism of Figs. 10A through 10C except where 
is the entire mechanism is constructed of metal, such 
as stainless steel, titanium, cast aluminum or the 
like. Projections 112 and 114 cooperate in a man- 
ner similar to that described above for the dissector 
device, where projections 112 are spaced greater 
20 than the distance between the projections 114 so 
that projections 114 may pass between projections 
112 during opening and closing of the grasping 
device. 

Turning now to Figs. 12 and 13, there is illus- 
25 trated the rotatable knob 52 and bushing member 
56 which are used in connection with the rotatable 
body portion to rotate the body portion and tool 
mechanism. Rotatable knob 52 is preferably 
knurled or provided with ridges 116 to allow for 
30 easy manipulation by the surgeon's thumb or fin- 
gers. Rotatable knob 52 is preferably hollow and 
includes a passageway 118 to allow the bushing 
member 56 to pass therethrough. F\g. 13A illus- 
trates the bushing member as having a polygonal 
as cross-section, such that it is provided with a series 
of faces 1 26 which cooperate with faces 1 25 on the 
rotatable bushing. The bushing extends outwardly 
from rotatable knob 52 (see Fig. 4), and faces 126 
cooperate with boss structure 57 (see Fig. 5) to 
40 provide for incremental rotation of the body portion 
18 to position the tool mechanism at various points 
along the rotational axis. Fig. 13B best illustrates 
boss member 124 which allows for connection and 
securement of the bushing to outer tube 20. Boss 
45 124 fits into a groove or slot in tube 20 to secure 
the bushing and rotatable knob to outer tube 20. It 
is also contemplated that bushing 56 and rotatable 
knob 52 are constructed as a single integral unit. 
Knob 52 and bushing 56 are preferably constructed 
so of plastic, so that insulation is provided during use 
of the electrocautery feature. 

The positioning of the rotatable knob on th 
stationary handle allows the surgeon to use the 
endoscopic surgical instrument 10B with one hand, 
55 so that as the surgeon is holding th device he 
may rotate the knob with his thumb while keeping 
his other hand fr e to control th surgical proce- 
dure. 
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As the knob is rotated, the outer tube is rotated 
which in turn rotates pivot point 68. which con- 
sequently rotates the tool mechanism. Rotation of 
the tool mechanism causes rotation of the inner rod 
22, which is accomplished within pivot bushing 58. 5 
Pivot bushing 58 is best illustrated in Figs. 14A and 
14B and comprises a pair of discs 128 each having 
a post member 130 and a hole 132 formed therein 
for interengaging the discs with each other. Groove 
134 is provided with a notch portion 136 which w 
accepts the end of rod member 22 which is formed 
with a corresponding notch. This notch secures rod 
22 in place for longitudinal movement, while at the 
same time allowing for rotational movement As 
stated above, as handle member 16 pivots, bush- 75 
ing 58 rotates to greatly reduce or eliminate radial 
deflection of the rod member within the tube. This 
alleviates the torquing forces on the rod and mini- 
mizes damage to the device after extended use. 

Figs. 15A and 15B illustrate a further embodi- 20 
ment of the tool mechanism in accordance with the 
present invention. 

Stationary scissors blade 140 is attached to 
movable scissors blade 142 about transverse sta- 
tionary pivot pin ,144. This transverse pin 144 is 25 
attached to housing member 66 through radial hole 
67 as discussed above (see Figs. 11A and .11 B). 
The present scissors embodiment utilizes a shear- 
ing motion of blades 140 and 142 in order to 
separate tissue. Arcuate cutting surfaces, 146 and 30 
148 respectively, are formed on opposed vertical 
faces of the distal ends of blades 140 and 142 to 
better facilitate the shearing cutting action, in a 
particularly advantageous embodiment, a spring 
washer 150, see Fig. 15C, is provided to urge 35 
movable blade 142 against stationary blade 140. 
The urging force providing a better cutting action 
as the blades 140 and 142 shear against each 
other. 

A transverse bearing post 152 is attached to ao 
inner rod 22 and adapted for reciprocal longitudinal 
motion within outer tube 20. A longitudinal slot 154 
is provided in a proximal end of stationary blade 
140 in an area proximal to and in longitudinal 
alignment with transverse pivot pin 144. Bearing 45 
post 152 interfits with slot 154 for longitudinal mo- 
tion therein and serves to prevent pivotal motion of 
blade 140 about pivot pin 144. 

An arcuate cam slot 1 56 is provided in a proxi- 
mal end of movable blade 1 42 in an area proximal 50 
to transverse pivot pin 144. Bearing post 152 inter- 
fits within arcuate cam slot 156 and serves to 
translate the longitudinal motion of inner rod 22 
relative to outer tube 20 into pivotal motion of blade 
142 about pivot pin 144. Thus, in th embodiment 55 
shown in Figs. 15A and 15B, as transv rs bear 
post 152 moves distally from its proximal position, 
blad 142 is camm d open relative to blade 140 



which remains in the same longitudinal plane as 
rod 22. Correspondingly, proximal motion of rod 22 
causes bear post 152 to cam blade 142 to a closed 
position as shown in Fig. 15B. 

This embodiment is directed to a shearing 
scissors mechanism, however, other mechanisms 
such as, for example, graspers, dissectors, clamps 
etc. are contemplated. 

The endoscopic surgical instrument of the 
present invention is a compact, lightweight and 
easy to use instrument incorporating many features 
required during endoscopic surgical procedures 
which allows the surgeon to use the instrument 
with one hand thus freeing his other hand for other 
purposes during the surgery. The present instru- 
ment overcomes many of the disadvantages en- 
countered with prior art devices and provides a 
precision instrument which is easy to handle and 
simple to manufacture. While the invention has 
been particularly shown and described with refer- 
ence to the preferred embodiments, it will be un- 
derstood by those skilled in the art that various 
modifications in form and detail may be made 
therein without departing from the scope and spirit 
of the invention. Accordingly, modifications such as 
those suggested above, but not limited thereto, are 
to be considered within the scope of the invention. 

Claims 

1. An endoscopic surgical instrument comprising: 

a handle assembly (12) including a stationary 
handle (14) and a pivoting handle (16); 

a body assembly (18) including a pair of co- 
axial members (20, 22) attached at one end to 
said handle assembly, comprising an inner rod 
member (22) slidable in relation to an outer 
tube member (20), said rod member sliding in 
response to movement of said pivoting handle 
and terminating at a second end in a bearing 
surface (80); and 

a tool mechanism (28) comprising a pair of 
reciprocating members pivotably secur d to a 
second end of said tube member, said tool 
mechanism being provided with a camming 
surface (76. 78) which slidably engages said 
bearing surface of said rod member; 

wh rein movement of said pivoting handl 
slides said rod member in relation to said tube 
member, such that said bearing surface of said 
rod member slidingly engages said camming 
surface of said tool mechanism to pivot said 
tool m chanism to open and close said r cip- 
rocating members. 
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2. An endoscopic surgical instrument comprising: 

a handle assembly including a stationary han- 
dle and a pivoting handle; 

5 

a body portion including a rod member slidab- 
ly positioned in coaxial relation to a tube mem- 
ber, said rod member being secured at a first 
end to said pivoting handle, and said tube 
member being secured to said stationary han- w 
die; and 

a tool mechanism which is a jaw mechanism 
including a pair of jaw members pivotable 
about a common pivot point on an end of said 75 
tube member remote from said handle assem- 
bly, each of said jaw members being provided 
with a camming surface which engages a bear- 
ing surface on an end of said rod member 
remote from said handle assembly; 20 

wherein movement of said pivoting handle re- 
sults in said rod member sliding within said 
tube member such that said bearing surface 
bears on said camming surfaces to result in 25 
said jaw members pivoting in an opening and 
closing manner. 

3. An endoscopic surgical instrument comprising; 

30 

a handle assembly including a stationary han- 
dle member and a pivoting handle member; 

a body assembly including a pair of coaxial 
members attached at a first end to said handle 35 
assembly, a first coaxial member comprising a 
tube attached at a first end to said stationary 
handle, and a second coaxial member com- 
prising a rod slidably positioned within said 
tube and attached at a first end to said pivoting aq 
handle, such that movement of said pivoting 
handle slides said rod in a reciprocating man- 
ner within said tube; and 

a tool mechanism which is a jaw mechanism 45 
pivotably attached at a pivot point to said tube 
and including a camming surface which en- 
gages a second end of said rod during recip- 
rocation of said rod for effecting an opening 
and closing motion of said jaw mechanism. 50 

4. An endoscopic surgical instrument comprising 
a handle assembly including a stationary han- 
dle and a pivoting handle; 

55 

an outer elongated tube member extending 
from and secured to said stationary handle; 



an elongated inner rod member coaxlally posi- 
tioned within said tube and secured to said 
pivoting handle; 

a tool mechanism which is a jaw mechanism 
pivotably secured to an end of said tube re- 
mote from said handle, said jaw mechanism 
including two jaw members each having a 
camming surface upon which a bearing mem- 
ber attached to an end of said rod remote from 
said handles slides to effect opening and clos- 
ing of said jaws; and 

a rotatable cylindrically-shaped knob posi- 
tioned in a transverse slot which passes 
through said stationary handle, said knob hav- 
ing a passage through which said tube and rod 
pass, said knob being secured to said tube; 
wherein rotation of said knob effects rotation of 
said tube, rod and jaw mechanism. 

5. An instrument according to any one of the 
preceding claims, wherein said camming sur- 
face of said tool mechanism comprises a slot 
(76. 78) in each of said reciprocating mem- 
bers, said recoprocating members being 
pivotable about a common pivot point (68) 
secured to said outer tube. 

6. An instrument according to claim 5. wherein 
said bearing surface (80) of said rod member 
comprises a post member which passes 
through said slots of said reciprocating mem- 
bers, such that said post member slidingly 
contacts said reciprocating members within 
said slots to effect opening and closing of said 
reciprocating members. 

7. An instrument according to claim 1. 2, 3 or 4, 
wherein said camming surface comprises a 
slot in a first one of said reciprocating mem- 
bers, a second one of said reciprocating mem- 
bers being stationary such that said first mem- 
ber pivots in relation to said second member. 

8. An instrument according to claim 7, wherein 
said bearing surface of said rod member com- 
prises a post member which passes through 
said slot of said first reciprocating member, 
such that post member slidingly contacts said 
first reciprocating member within said slot to 
effect opening and closing of said tool mecha- 
nism. 

9. An instrument according to any one of the 
pr c ding claims, wherein said handle ass m- 
bly includes a locking m chanism to lock said 
tool m chanism in an open or closed position. 



10 



19 



EP 0 484 671 A2 



20 



10. An instrument according to any one of claims 
1 to 9. wherein said tool mechanism comprises 
a pair of grasping members for grasping and 
holding tissue during surgery, and wherein 
said grasping members define a distal end and 5 
a proximal end in relation to said pivot point, 

and wherein said distal ends contact each oth- 
er before said proximal ends contact each oth- 
er, such that a tightening force may be pro- 
gressively applied to said grasping members. w 

11. An instrument according to any one of the 
preceding claims, wherein said pivoting handle 
is provided with a pair of stop members proxi- 
mate said pivot point which abut said station- 75 
ary handle, a first stop member (36a) limiting 
opening of said handles and a second stop 
member (36b) limiting closing of said handles, 
such that the application of destructive forces 

to said tool mechanism is avoided during 20 
opening and closing movement. 

12. An instrument according to any one of the 
preceding claims, wherein said body assembly 
further comprises a knob (52) (which may be 25 
the knob mentioned in claim 4 above) circum- 
ferential^ secured about said outer tube mem- 
ber at said handle end, said knob being posi- 
tioned in a slot (54) formed in said stationary 
handle, said knob including an extension (56) 30 
having a tubular shape with a polygonal cross- 
section, such that said body assembly may be 
incrementally rotated in relation to said poly- 
gonal cross-section engaging an interior por- 
tion of said stationary handle. 35 

13. An instrument according to any one of the 
preceding claims, wherein said handle assem- 
bly comprises two pivot points, a first pivot 
point being provided for pivotably connecting 40 
said pivoting handle to said stationary handle, 

and a second pivot point (58) being provided 
for securing said rod member to said pivoting 
handle, such that said rod member is drawn 
longitudinally through said outer tube member 45 
and said handle assembly with minimal radial 
deflection. 

14. An endoscopic surgical instrument according 

to claim 13. wherein said second pivot point 50 
comprises two cooperating discs which sur- 
round said rod, said rod being rotatably se- 
cured between said discs. 

15. An instrument according to claim 14, wherein 55 
said second pivot point compris s a pair of 
cooperating discs each having a post member 

and a bore hole for engaging th other post 



member; 

each disc further having a slot for accepting 
and securing an end of said rod member. 

16. An endoscopic surgical instrument according 
to any one of preceding claims, wherein said 
outer tube is provided at an end remote from 
said handle assembly with a housing insert 
member having a longitudinal passage to allow 
said rod member to pass therethrough, said 
tool mechanism being pivotably secured to 
said housing insert member, and wherein said 
housing insert member is provided with a lon- 
gitudinal slot adjacent said pivot point to allow 
said tool mechanism to pivot about said pivot 
point. 

17. An instrument according to any of one of the 
preceding claims, wherein said stationary han- 
dle includes an electrical connection port (42) 
for reception of an electrical jack member, said 
port electrically connecting said jack member 
for conducting current to said tool mechanism 
for cauterizing tissue during use. 

18. An instrument according to claim 17, wherein 
said tube is electrically insulated. 

19. An instrument according to claim 17 or 18, 
wherein said port is positioned adjacent a fin- 
ger grip portion of said stationary handle, such 
that said port avoids obstructing view of said 
jaw mechanism during use. 

20. An instrument according to claim 17, 18 or 19. 
wherein said port is positioned on said station- 
ary handle at an angle to a longitudinal axis of 
said instrument in a direction away from said 
tube, said angle positioning said port so as to 
avoid obstructing view of said jaw mechanism 
during use. 

21. An instrument according to any one of claims 
17 to 20. wherein said port is positioned at an 
angle to said longitudinal axis of less than 15*. 

22. An instrument according to any one of th 
preceding claims, and as appendant to claim 4 
or claim 12, wherein said knob is secured to a 
tubular bushing member passing thr ugh said 
passage, said bushing m mber having a pas- 
sageway through which said tube passes and 
is s cured thereto, said bushing further having 
a polygonal cross-s ction which engages an 
interior boss in said handle to effect a ratchet- 
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ing action for incremental rotation of said jaw 
mechanism, and wherein said bushing has a 
dodecahedral cross-section. 

23. A grasping mechanism for an endoscopic sur- 
gical instrument, said mechanism including a 
pair of members (100. 102) in opposing rela- 
tion, each comprising: 



28. A handle mechanism for an endoscopic sur- 
gical instrument, said handle comprising: 

a stationary handle: and 

5 

a pivoting handle, said pivoting handle being 
attached to said stationary handle at a pivot 
point; 



a plastic paddle portion having a distal end w 
and a proximal end, and forming a land portion 
wich opposes an opposite member of said 
pair, said land portion having grooves (104) 
therein to facilitate grasping; and 

15 

a metallic camming portion having a flat body 
including a pivot hole (109) and a cam slot 
(108), said portion further including a post 
member (110) to which said plastic paddle 
portion is integrally molded at said proximal 20 
n end; 



wherein said pivoting handle includes a pair of 
stop members positioned on opposite sides of 
pivot point, and further wherein said stationary 
handle includes a pair of bosses which engage 
said stop members to limit rotation in each 
direction of said pivoting handle about said 
pivot point. 



wherein said camming portion is positioned 
such that when said land portion is horizontal, 
said camming portion is substantially vertical. 25 

24. A grasping mechanism according to claim 23, 
wherein said paddle portion tapers in width 
from said proximal end to said distal end. 

30 

25. A grasping mechanism according to claim 23, 
wherein said paddle portion tapers inwardly 
from said proximal end to a point intermediate 
said proximal end and said distal end, and 

then tapers outwardly from said intermediate 35 
point to said distal end to a rounded configura- 
tion at said distal end. 

26. A cutting mechanism for an endoscopic sur- 
gical instrument, said mechanism including a 40 
pair of scissor members (72, 74) in overlapping 
relation, said members each comprising: 



a blade portion having a stiffening region (75) 
formed thereon, said stiffening region having a 45 
thickness equivalent to a thickness of said 
blade portion; and 



a camming portion having a body portion in- 
cluding a pivot hole (68) and a cam slot (76. 50 
78), said camming member being integral with 
said blade portion such that said cam slot and 
said stiffening region are located on opposite 
sides of said pivot hole. 

55 

27. A cutting m chanism according to claim 26, 
wherein said stiffening region comprises a de- 
tent punched into said blade portion. 
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